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Some  generalizing  conclusions  on  the  effect  of  liquid  metal  melts 
upon  the  strength  and  ductility  of  metals  ' 

Akademiya  nauk  Ukrayins 1  koyi  RSR,  Instytut  mashynoznavstva  Jt  avto- 
matyky,  L'viv.  Nauchnyye  zapiski.  Seriya  mashinovedeniya.  v.  9*. 
1962,  Voproisy  mashinovedeniya  i  pro’chnosti  v  mashinostroyenii , 
no.  8,  22  29 


The  authors  carried  out  an  experimental  investigation  which  makes  it 
possible  to  generalize  the  effect  of  temperature,  deformation  rate  and  melt  type-, 
upojp  the  strength  and  ductility  of  metals  which  are  in  pontact  with  liquid  metal 
melts .  The  deformation,  leading  to  the  breakdown  of  a  steel  specimen,  which  is 
in  contact  with  a  liquid  metal  melt,  can  be  lesser  or  greater  than  the  deforma¬ 
tion  required  for  the  failure  of  a  specimen  in  air.  The  former  case  corresponds, 
to  embrittlement,  the  latter  to  plasticizing.  Brittle  failure  of  steel  under  the 
effect  of  a  low-melting  metal  melt  is  only  observed  during  the  diffusion  of  the 
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'  •  ticrue  str^ncr+h  it  k  volumejl  i-t  is*  as  a  rule,  accompanied  by  reduced  fa- 
'  ;  Embrittlement  increases  at  a  longer  contact  with  the  melt,  . 

temperatures  and  at  a  reduced  deformation  rate.  In  melts  which  do  not 
*£?}  J  inbo  grained  steel  specimens,  a  plasticizing  effect  may  arise  at  ele- 
■  tu^dfinmPH^+rS  311(1  reduced  deformation  rate.  The  critical  transition  tempera 
mating  it^1+?eSS  dUCtility  depends  the  type  of  strained  state,  defbr- 
J  melt  type*  therefore,  both  effects  can  be  observed  for 

'  S™  S!e?  grad®3'  dependinS  on  the  selection  of  the  aforementioned  factors. 

*ar?°n  StSelS  2Xl3.(2Khl3)  and  1X18H9T  <lKhl8N9T)  can  satis- 
■ .  faotorily  operate  in  contact  with  Na,  K,  Hg,  Pb,  Sn  and  Bi  type  melts  and  Pb-Sn, 

f  UndeP  StatiC  lpad  311(1  at  definite  temperatures;  the  de- 
melt  irito  +  °Uld+nf  efceed'  critical  values  in  order  to  prevent  diffusion  of  the 
'■  if1!*!1?!  metf\!°oUme*  Under.cyclic  loads,  the  fatigue  strength  increases,. 
cVin-rn  a+„  Sn  &nd  eutectics  are  used,  in  particular,  for  specimen  with  a  • 

,an^  stress  concentrator.  Carbon  steel  parts  in  contact  with  Pb-Sn  eutectics 

*nnO?PeiSe  U^ei\  CyaldC  Toads  at  up.  to  400°C,  and  lKhl8N9T  steel  parts  at  up  to 
of  low-melting  metal  melts  oh  cyclic  Reformed  steel  depends 
mainly  on  the  deformation . rate .  .A  sharp  decrease  of  this  factor  may  fully  eli- 
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plasWc^efo^SS111?  2?®° I  °fthe  Pb"Sn  »»lt  even  in  the  case  of  alternating 
3  figures.  own  iA  the  metal  melts  are.  properly  selected..  There  are 
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